Assessing the role of claudins in maintaining the integrity of epididymal tight junctions using novel human epididymal cell lines.
The epididymis is responsible for posttesticular sperm maturation. Sperm maturation is dependent on the luminal microenvironments along the epididymis. Though the role of the epididymis is well established, the molecular and cellular mechanisms responsible for sperm maturation remain to be elucidated, particularly in the human, as limited biological tools exist. We have established the first stable epithelial cell lines transformed with SV40 large T antigen (LTAg) from two regions of the human adult epididymis. The cell lines are composed of homogenous populations of diploid principal cells that possess ultrastructural characteristics similar to those of human principal cells in vivo. These cells express transcripts for adherens (cadherins CDH1 and CDH2) and tight (claudins CLDN1, CLDN2, CLDN3, CLDN4, CLDN7, and CLDN8) junctions as well as desmosomes (desmoplakin, DSP). Transepithelial resistance (TER) measurements in fertile human caput epididymal cell line 1 (FHCE1) as well as the immunolocalization of tight junctional protein 1 (TJP1), occludin, and CLDN1 indicate that these cells form functional tight junctions. Furthermore, knockdown of CLDN1, CLDN3, CLDN4, or CLDN7 using specific siRNAs resulted in significant decreases in TER, suggesting that these CLDNs are essential for the barrier function of the blood-epididymis barrier. Disruption of CLDN1, CLDN3, CLDN4, and CLDN7 could, therefore, lead to epididymal dysfunction, resulting in male infertility.